Student teaching as the culminating experience of a teacher preparation program has been shown to be of great importance in the preparation of pre-service agricultural educators Kitchel & Torres, 2006 Myers & Dyer, 2004 
Introduction
Student teaching as a capstone experience is the most intensive preparation which prospective teachers can receive (Darling-Hammond & Bransford, 2007) . This professional internship meets the requirements of a high-impact experience (HIE) as set forth by Kuh (2008) . According to Kuh (2008) , high-impact experiences are purposefully designed components within an education program that promote active learning in contextual settings. HIEs have been shown to influence the way individuals take in and process new information (McKim, Latham, Treptow, & Rayfield, 2013) . Understanding the changes that occur during a HIE can provide insight into the quality of the preparation participants received in order to fully embrace the experience (Kuh, 2008) . Because of the nature of student teaching as a HIE, it is important to look at the ways in which the student teacher is affected by the experience.
One method for examining change during the student teaching experience would be to explore the change in KLSI score for student teachers from the beginning of their student teaching experience to the end. This study examined changes in student teachers KLSI scores from the beginning to the end of a 12 week student teaching experience. To determine what changes occurred in student teacher learning style over the course of a student teaching semester, we administered the KLSI version 3.2 to two consecutive semesters of agricultural education student teachers at both the beginning and the end of their student teaching experience.
Theoretical Framework
We developed this study to examine student teacher change through the frame of experiential learning theory (Kolb, 1984) . To accomplish the purposes of this study, we explored changes in student teachers based on the theoretical underpinnings of Bandura's (1986) social cognitive theory, and the nature of the personal determinants through experiential learning theory (Kolb, 1984) .
Social cognitive theory (Bandura, 1986 ) was used as the basis for examining changes in student teachers. The changes occurring within student teachers during their preservice teaching experience can be explained as the dynamic interaction between their personal, behavioral, and environmental determinants. Personal determinants, like student teacher background, beliefs, and personal learning preferences are influenced by both environmental and behavioral determinants. Student teachers are in completely new environments once they enter their experience, and are required to behaviorally shift into the role as a full time teacher (Darling-Hammond & Bransford, 2007) . When one of the components of social cognitive theory is changed, Bandura (1986) posits the other determinants will adjust in response, resulting in change for an individual.
to the dimension for grasping experience, and as a continuum between CE and AC in relation to transforming information, as shown in Figure 1. . Kolb (1984) described each of the anchor points on the continuums as the extent to which individuals had preferences for each of the characteristics, saying that learning is the "generalized differences in learning orientation based on the degree to which people emphasize the four modes of the learning process" (p. 26). As the KLSI instrument was developed to align with this Kolb's (1984) model, our study operated based on and within the parameters of the theory. 
Review of Literature
To accurately examine the change in student teacher learning preferences during the student teaching experience, we determined that an examination of the relevant literature related to student teaching experiences in agricultural education, influence of learning styles, and high impact experiences was crucial to understanding the objectives of this study.
Student teaching in agricultural education has been studied from numerous perspectives. The experience has been approached by researchers to gather information about the student view of the experience (Fritz & Miller, 2003; Harlin, Edwards, & Briers, 2002; Knobloch, 2006; Whittington, McConnell, & Knobloch, 2006) , cooperating teacher expectations and perceptions (Deeds, Flowers & Arrington, 1991; Thobega & Miller, 2007; Young & Edwards, 2005) , the importance of the relationship between student teacher and cooperating teacher (Edwards & Briers, 2001; Kitchel, 2006; Kitchel & Torres, 2006 and the broader impact of student teaching experiences in agricultural education (Stripling, et. al., 2008) .
Overall, researchers have concluded that the outlook of student teachers on their experience has been positive. The findings of and Whittington, et. al. (2006) echo the earlier conclusions of McGhee and Cheek (1990) who noted that agricultural education graduates believed their formal preparation for teaching to be above average. With regard to cooperating teachers, Myers and Dyer (2004) cited a need for research related to cooperating teacher requirements and expectations. Since that time, this topic has been examined in order to develop a list of appropriate factors that would lead to better equipped cooperating teachers (Roberts, 2006) .
Relationships between cooperating teachers and student teachers have been found to be important to the overall success of the student teaching experience. Kitchel and Torres (2006, 2007) noted that the cooperating teacher is the most important factor contributing to a favorable student teaching experience. In addition, they examined the importance of personality as a factor in student teacher relationships, finding it to be a crucial factor driving the success of a student teacher placement (Kitchel, 2006) . A qualitative examination of student teacher/cooperating teacher perspectives revealed that both groups felt the relationship between a student teacher and their cooperating teacher was the factor most likely to influence change, positive or negative, in a student teacher during their experience (Smith, McKibben, & Rayfield, 2015) .
In addition to gathering perceptions of the student teaching experience and relationships between student teachers and cooperating teachers, the impacts of student teaching experiences have also been examined. Stripling et. al. (2008) compared the efficacy scores of student teachers before and after the student teaching experience, and noted increases in efficacy for student engagement, instructional strategies, and classroom management. Although the importance of student teaching has been cited, not all evidence suggests that it is paramount to novice teacher success. In an examination of factors important to novice teacher efficacy, Knobloch and Whittington (2002) found that student teaching experience was not the factor contributing the most to increased efficacy.
Research into experiential learning in agricultural education has often related to the work of theorists like Dewey (1910) , Joplin (1981) , and Kolb (1984) . Kolb's (1984) experiential learning model was tied to his belief that people have predisposed preferences for how they grasp new information and how they process that information into acquired knowledge. To further examine the topic, Kolb developed the Learning Style Inventory (KLSI) as an assessment of individual preferences.
Some researchers have concluded that learning style cannot be conclusively used as an assessment of overall learning capabilities of an individual (Pashler, McDaniel, Rohrer, & Bjork, 2008) . However, Kolb & Kolb (2005b , 2009 posit that learning style is an important indicator of preference for learning, and subsequent engagement in the learning process. Many learning style assessments are currently used, including the Gregorc (1979) Learning Style Delineator, VARK Assessment (Fleming, 2001) , Dunn & Dunn (1989) Learning Styles Inventory, and the KLSI (Kolb, 2013) . Of the learning style inventories that exist, only the KLSI has capacity for measuring both the grasping and transforming dimensions of learning preference as aligned with Kolb's (1984) Experiential Learning Theory (Kolb & Kolb, 2013) . Sousa (2011) discussed the varying acceptance of learning styles within academia and said that despite the argument on how to use learning styles "there is little argument that people have various internal and external preferences when they are learning" (p. 59).
Examining personal student teacher characteristics as a factor in the student teaching experiences is not a new concept. Kitchel and Torres (2006, 2007) examined the pairing of student teacher and cooperating teachers based on the Myers-Briggs Type Indicator (MBTI). Learning styles for pre-service teachers as a factor in determining critical thinking abilities has also been examined (Myers & Dyer, 2004; Rudd, Baker, & Hoover, 2000) . Whittington and Raven (1995) considered the importance of learning and teaching style in a study of pre-service teachers in the Northwest, concluding "there is a need for teacher educators to explore the different types of students and to discover the learning styles and thus teaching styles associated with those students" (p. 16).
The nature of student teaching as a high-impact experience can help in the understanding of changes that may occur for student teachers. Kuh outlined high-impact experiences (HIE) as a form of experiential learning designed to "challenge student to develop new ways of thinking about and responding immediately to novel circumstances as they work side by side with peers on intellectual and practical tasks, inside and outside the classroom, on and off campus" (p.15). In his description of the importance of HIEs, Kuh (2008) outlines that HIEs can alter the way in which student interact with each other, the content, and can impact the way they gather and process information. This finding highlights the importance of examining potential change in students as a result of high-impact experiences.
To summarize the relevant literature, student teaching is an important event in the development of a pre-service agricultural educator, understanding the importance of learning style could be helpful in examining factors related to student teaching, and the nature of student teaching leads us to believe that there is the potential for student teaching, as a high-impact experience, to be a factor in potential change in KLSI score among student teachers.
Purpose and Objectives
The intent of this study was to describe changes in the KLSI score for student teachers from the beginning to the end of their student teaching experience. To meet this purpose, the study was guided by the following objectives;
1. Identify KLSI scores and learning styles for agricultural education student teachers at the beginning of their student teaching experience 2. Identify KLSI scores and learning styles for agricultural education student teachers at the end of their student teaching experience 3. Describe changes in KLSI scores for agricultural education student teachers from the beginning to the end of their student teaching experience
Methods
This study employed the use of descriptive survey methods. According to Fraenkel, Wallen, and Hyun (2012) , the purpose of a descriptive study is to "describe a given state of affairs as fully and carefully as possible" (p. 15). To fulfill the purpose and meet the objectives of this study, we carefully outlined the procedures for data collection and analysis.
The population of this study were the Texas A&M University agricultural education student teachers for both the fall 2014 and spring 2015 semesters (N = 37). In their respective semesters, participants completed the KLSI on the final day of pre-student teaching instruction, three days before their student teaching experience began, and again at the end of semester conference, three days after the end of their student teaching experience. At the end of data collection, n = 3 of the instruments were completed incorrectly, and both pre and post student teaching scores for those participants were excluded from the analysis, yielding a 91.9% useable response rate. The complete pre and post assessments from the remaining participants (n = 34) were included in the analysis.
The instrument we used for this study was the paper version of Kolb's Learning Style Inventory, version 3.2 (Kolb & Kolb, 2013) , which is commercially available from Haygroup. The on an individual's scores for grasping and transforming experience. The nine learning styles of KLSI v. 3.2 replace the four learning styles of the KLSI v. 3.1 (Kolb, 2015) , and are based on preferences on both the grasping and transforming continuums. Scores for learning style are scaled to reflect normative groups, with a score of +7 as an equal preference between the dimensions for grasping experiences (AC-CE) or transforming experiences (AE-RO). The nine learning styles in relation to KLSI scores are shown in Figure 2 . Scoring the KLSI was completed by hand, with the assistance of an Excel spreadsheet, using the guidelines set by Kolb and Kolb (2013) . Scores were calculated for each of the four learning modes. Potential scores for each of the learning modes range from 12 (lowest rank given on all instrument items) to 48 (highest rank given on all instrument items). In addition, scores for grasping knowledge (AC-CE) and transforming knowledge (AE-RO) were calculated per the guidelines of Kolb and Kolb (2005a) . Scores for grasping and transforming data range from -36 to +36. To determine change, the difference between data points were calculated, and the absolute value of the changes were used in analysis. Resulting data were analyzed using IBM ® SPSS version 22.
Findings
On the KLSI assessment taken prior to student teaching, we found that more student teachers were most commonly classified in the initiating (n = 8) and analyzing (n = 6) learning styles, with acting and balancing (n = 5) closely following in number of students. It is worth noting that all nine of Kolb and Kolb's (2013) learning styles were represented in the population. Frequencies and percentages of student teacher learning styles before the student teaching experience are shown in Table 2 . Note. Learning styles were calculated using the guidelines of Kolb and Kolb (2013) The highest mean by learning mode was active experimentation (M = 39.26, SD = 5.41) while the lowest mean for the pre-student teaching instrument was in concrete experience (M = 24.06, SD = 5.24). The overall mean for the preferences for grasping information was M = 4.44 (SD = 10.79) on a scale from -36 to 36. Kolb and Kolb (2013) set the balance point for equal preferences between ends of the dimensions for grasping and transforming experiences at +7. Although answers varied greatly among individual participants, as a group there was a slight preference for grasping experience through concrete experience over abstract conceptualization. The mean of the scale for transforming information was M = 11.15 (SD = 9.88), indicating a slight preference in the group for transforming information through active experimentation rather than reflective observation. Scores for each learning mode along with scores on the grasping and transforming continuums are shown in Table 3 . Note. Calculated scores can range from 12 -48 on learning modes and -36 to +36 on experience dimensions. Equal balance between ends of the continuums for transforming and grasping experience dimensions is set at +7 (Kolb & Kolb, 2013) .
At the end of the student teaching experience, there were proportionately more student teachers whose KLSI learning style was categorized as initiating (n = 12) than the other eight learning styles, although all nine learning styles were again represented in the population. The breakdown of learning styles for student teachers at the end of the student teaching experience is shown in Table 4 . Analysis of KLSI scores for learning modes and the dimensions of grasping and transforming experiences revealed high means for both active experimentation (M = 32.38, SD = 10.24) and abstract conceptualization (M = 32.29, SD = 10.42). With regard to the dimensions of grasping and transforming experiences, there was a slight preference toward abstract conceptualization in the grasping domain (M = 0.24, SD = 13.03) and a continuing slight preference toward active experimentation (M = 9.15, SD = 12.60) in the dimension related to transforming experiences. It is important to note the relatively high standard deviations for the observed KLSI scores after student teaching. The KLSI scores for all constructs is shown in Table 5 . Note. Calculated scores can range from 12 -48 on learning modes and -36 to +36 on experience dimensions. Equal balance between ends of the continuums for the transforming and grasping experience dimensions are set at +7 (Kolb & Kolb, 2013) .
Analyzing the absolute value of the change in KLSI scores for each of the learning modes revealed the average change in score from the pre student teaching assessment to the post student teaching assessment. The learning mode showing the greatest overall mean change was active experimentation (M = 10.29, SD = 8.47). The learning mode showing the smallest overall mean change was concrete experimentation (M = 6.03, SD = 5.31). Complete change in KLSI scores are shown in Table 6 . Note. Change was calculated as the absolute difference between scores from pretest to posttest. Equal balance between constructs on dimensions is set at +7 (Kolb & Kolb, 2013) .
A broad range of changes was experienced among individual respondents. For every learning mode, there was at least one student teacher who had no change in score from pre student teaching to post student teaching assessment. A careful analysis of the entire data set revealed that there were no student teachers who had identical scores in all dimensions from their pre student teaching assessment to their end of student teaching assessment. The graphic learning styles from beginning of student teaching to end of student teaching is shown in Figure 3 . 
Conclusions/Implications
The findings of this study lead to the conclusion that, at least for some student teachers in this group, KLSI learning style, preferences for learning mode, and preferences for grasping and transforming experiences changed from the beginning to the end of the student teaching experience. Kolb and Kolb (2005a) stated the importance of examining intervening variables when changes in KLSI scores were observed with repeated tests, stating that these experiences could be factors contributing to the change. For many of the student teachers in this population, change was evident. Although in many cases change occurred, it is important to note that examining the nature of change, or if change in learning style is beneficial or desirable, was not the intent of this study. There is no evidence linking change in KLSI score to growth as an individual. Our intent was simply to determine if the intervening activity of student teaching led to change in these cohorts of student teachers.
The wide range of change scores leads us to conclude that the amount of change occurring for individual student teachers varies. Bandura (1986) outlined the potential for changes in personal, behavioral, or environmental determinants to impact the other determinants. The student teaching experience forces a change in determinants, and it is therefore not surprising to find change in this group. Kuh (2008) suggested that high-impact experiences are most effective and lead to the most change in students when they are prepared for the potential impacts of those experiences. This finding leads us to wonder what the factors are that drive change in student teachers during the course of the student teaching experience, and if in fact change in a specific direction indicates growth or regression. This concept has potential implications for both pre-service teachers and teacher educators. Student teachers may be able to gain more from their student teaching experience if they are prepared for the potential impacts of the experience on their learning preferences. In addition, teacher educators may be able to better capitalize on the strengths of student teaching as a HIE, providing a framework for developing student teaching assignments and reflection activities geared toward development in Kolb's (2013) learning modes.
Another potential explanation for the broad range of change scores from beginning to end of the student teaching experience in this population could be the overall quality of the student teaching experience. We suggest using the change in KLSI to further examine the factors of a student teaching experience which contribute to change in KLSI score. In addition, these results could lend to the need for placing student teachers in cooperating centers that are designed to stretch their thinking and insight change in their learning style.
There is no "ideal" learning style related to automatic success in education, or any particular occupation (Kolb & Kolb, 2013) , but understanding which learning modes are most important to foster in pre-service teachers could be a starting point for making placement and assignment decisions during student teaching that could stimulate change in those areas as part of a larger conversation about learning styles related to effective teaching. We suggest continued examination of the impacts of KLSI score as a factor contributing to teaching preferences, and the employment of the recently released Educator Role Profile (ERP) which is geared toward an examination of educator preferences within ELT.
As a collective group, the student teachers in this population showed the most change in the active experimentation learning mode. This leads to the question: is there something about the student teaching experience that would translate to a change in preference for transforming information through active experimentation? It is important to note that while this area indicated the highest amount of change, we did not examine directional changes in learning modes, only that change occurred. The overall mean for active experimentation did experience a decrease from the pre student teaching assessment to the post student teaching assessment, indicating that there may be something in the student teaching process that could lead to decreases in active experimentation and a shift toward reflective observation. This finding warrants additional examination.
Concrete experience was not only the learning mode exhibiting the smallest amount of change (M = 6.03), but also had the smallest standard deviation (SD = 5.31). This finding leads us to suggest that for this population, preference for concrete experience was more stable than the The greatest range related to change in KLSI scores was observed in the dimension of transforming experiences, with students exhibiting up to a 32 point shift in learning preference between active experimentation and reflective observation. Less overall change and smaller range of change was found on the grasping experience dimension than the transforming experience dimension. This could be indicative of something during the student teaching experience which facilitates a need for student teachers to adapt the way in which they transform experiences.
Based on the findings of this study, we suggest that the KLSI continue to be used as an indicator of student teaching learning preferences, and that more data related to the changes in KLSI score during the student teaching experience be examined. Using the KLSI as a tool for preparing student teachers could allow teacher educators to better evaluate the changes occurring during the experience. As student teachers become aware of their own learning preferences, they could increase their awareness of the personal changes which occur during their student teaching experience. In addition, understanding the changes occurring in student teaching could prove useful in examining programmatic effectiveness in areas which allow student teachers to develop in the four learning modes of the KLSI.
Recommendations
We realize that we have placed much of the credit for this study on the shoulders of the KLSI. We also realize that this a limitation to the study which can serve as a call for future research. We recommend further research be conducted using other learning style assessments during the student teaching experience to broaden the literature base in this area. Further, we recommend this study be replicated in different settings. Perhaps there are differences in student teaching experiences based on length of time, time of year (spring or fall), or structure of the student teaching experience (on-campus student teaching block or beginning the semester in the field) that may not be accounted for by using the KLSI.
We recommend testing the KLSI as a means to more effectively place student teachers with cooperating teachers during the student teaching experience. Further research should focus on using this tool to improve the student teaching experience for student teachers as well as cooperating teachers. This may include further quantitative analyses, longitudinal studies, or even a mixed methods approach to capture qualitative data.
Student teaching has been the capstone experience for teacher education programs since their inception. Documenting high-impact experiences can be difficult. We recommend further study and linkage to HIE practices in higher education to better capture the "high impact" nature of the student teaching experience. This has the potential to strengthen our relationships with stakeholders in agricultural education and generate additional funding for innovative programs that could incentivize student teaching and transform our current student teaching model for future generations.
In practice, this study allows for a glimpse into the multi-faceted changes that may be occurring in preservice agricultural educators. Teacher educators should be mindful of these changes and how change in individual student teachers can be capitalized on for growth in the program and individual student mentorship. Understanding that change for each student teacher may vary lends to the importance of providing an individualized approach to supervising student teachers. By assessing student teachers at the beginning of the semester, university supervisors
